Recently, high values of precipitable iodine of the serum (SPI) in certain instances of hepatitis and variable values in cirrhosis of the liver have been reported from this laboratory (1, 2) . Inasmuch as these sporadic high values in hepatitis were at variance with our usual findings, and because high, low and normal values have been found in cirrhosis, additional studies of patients with disorders of the liver have been conducted.
MATERIALS AND METHODS
Patients with obstructive jaundice, cirrhosis of the liver and infectious hepatitis were observed on the wards of the New Haven Hospital. All were in a post-absorptive state. None had had gall bladder dyes, diodrast, lipiodol or other substances known to give high artifactual values of SPI. None had had any mercurial diuretics within the period during which these substances may affect the determination of SPI (3) . None had had any unusual contact with inorganic iodine (4) . SPI, lipids, proteins, bilirubin, alkaline phosphatase and the percentage of bromsulphalein retention were determined by methods previously described (2, (5) (6) (7) .
RESULTS
In obstructive jaundice six values of SPI obtained in five individuals were all within the established normal range (2) (Table I In infectious hepatitis 18 values in nine patients varied from 3.4 to 11.5 gamma per cent (Table I) . Serial observations of SPI during hepatitis show that early in the disease SPI is elevated but that as the disease continues, SPI falls to a normal value ( Figure 1 ). All of the abnormal concentrations of SPI were obtained during the first four weeks of the illness. Subsequently, SPI remained normal despite the continued activity of the hepatitis as measured by the continued abnormalities of liver function, jaundice and often clinical condition of the patient. In M. D., for example, about two months before her death from hepatitis when 72 per cent of the serum cholesterol was not esterified and the other liver function tests were markedly deranged, SPI was 5.3 gamma per cent. However, at this time the disease had been present for more than four months. The highest SPI was obtained in RC who was examined 16 days after symptoms of the disease first appeared.
DISCUSSION
In cirrhosis of the liver, reduction in SPI is correlated with evidences of the severity of the disease, but not with any single functional test. Because of the variability of SPI within the normal range only abnormally low concentrations can be considered. All of these values are associated with 874 (1, 2) . The cause of the low values of SPI in both conditions is unknown. In cirrhosis of the liver reduction in the serum albumin is associated with malnutrition (11). However, SPI is not abnormal in patients with marked malnutrition from various causes (12) . In nephrosis and cirrhosis abnormalities in the proportions of the two components of the albumin fraction have been found by conducting the electrophoresis at pH 4.0 (13) . $uch possible qualitative alterations in the serum albumin may affect the usual attachment of thyroxine to the proteins.
In contrast to the low values of SPI found in cirrhosis, high values are found early in the course of hepatitis. Many of the values are within the range usually associated with hyperthyroidism. However, although other objective determinations of thyroid function such as the measurement of the basal metabolic rate or the lipids of the serum are unreliable in acute hepatitis, none of these patients had clinical evidences of hyperthyroidism nor was the course suggestive of this disease. High values of SPI are found also in pregnancy (14) , but the cause of the rise in the two conditions seems to be dissimilar inasmuch as the rise occurs in hepatitis only early in the course and is not related to the severity of the disease.
Only a small proportion of the iodine in urine resembles thyroxine either in euthyroid persons or hyperthyroid patients, whereas after the administration of thyroxine appreciable amounts are found in the feces (15, 16) . Administered thyroxine soon leaves the plasma and appears in the liver, muscle and other tissues (17) . In the liver not only doesi a steady degradation of the thyroxine occur, but also a proportion of the thyroxine is found in the bile and finally in the intestinal tract. When larger amounts of thyroxine are given, the proportion of thyroxine-like iodine found in the feces becomes high and, if the bile duct be ligated, the labeled thyroxine leaves the plasma much more slowly (15) . That this degradation and excretion of thyroxine by the liver is important is suggested by a greater effectiveness of administered thyroxine when the liver is partially removed (18) . Also thyroxine given intraperitoneally is less effective than when given subcutaneously unless the bile duct is ligated (19) .
In instances of biliary obstruction studied the excretory function of the liver is destroyed, but the liver cells may not all be sufficiently damaged to prevent the degradation to inorganic iodine of whatever thyroxine is presented. The inorganic iodide is excreted by the kidney and a normal SPI is found even though considerable derangement of hepatic function may be present. The normal SPI in obstructive jaundice indicates that the high SPI found early in hepatitis is not referable simply to retention.
In hepatitis, tests of liver function are found to be abnormal early in the course of the disease (8, 20, 21) . Biopsies of the liver taken during hepatitis and autopsy studies in fulminant cases show that widespread damage of the hepatic cells occurs soon after the onset (22) (23) (24) . After a latent period, areas of regeneration appear and extend even though the patient may remain desperately or even fatally ill (24) . The initial widespread damage caused by the disease may be sufficient to prevent the normal destruction of thyroxine by the liver. In addition, at this stage of the disease, the excretory function of the liver is destroyed. The kidney is able to excrete largely inorganic iodide and the organic iodinated compounds may, under these circumstances, increase in the serum. Later in the disease a sufficient number of liver cells may either recover or regenerate; a normal SPI is then found despite the continuance of other evidences of gross hepatic abnormalities.
SUMMARY AND CONCLUSIONS 1. SPI in five patients with obstructive jaundice was normal.
2. In cirrhosis SPI was either normal or low. When low, the serum albumin may also have been low but there was no consistent relationship between the two. The depressed SPI may be correlated with the severity of the disease but with no single test of hepatic function.
3. In hepatitis, elevation of SPI occurred early in the disease. After the first four weeks of illness no abnormal values were found. The possible significance of these alterations has been discussed.
